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Proteomics data



UniProt

Collaboration between EBI, SIB and PIR
Funded mainly by NIH
Based on the original work on PIR, Swiss-Prot 
and TrEMBL



UniProt Goals

High level of annotation
Minimal redundancy
High level of integration with other databases
Complete and up-to-date





UniProt Non-Redundancy Concepts
UniProt Archive (UniParc):

All sequences that are 100% identical over their 
entire length are merged into a single entry, 
regardless of species. UniParc represents each 
protein sequence once and only once, assigning it a 
unique Identifier. UniParc cross-references the 
accession numbers of the source databases.

UniProt Knowledgebase:
Aims to describe in a single record all protein 
products derived from a certain gene (or genes if the 
translation from different genes in a genome leads to 
indistinguishable proteins) from a certain species. 

Proteome sets and IPI
UniProt Nref (UniRef):

Merges sequences automatically across different



UniProt Concepts of Complete and 
Up-to-date

UniProt Archive (UniParc):
All publically available protein sequences, updated 
every 2 weeks (12/04, Rel 3.4: 4,775,042 entries)

UniProt Knowledgebase:
All suitable stable protein sequences, updated every 
2 weeks (12/04, Rel 3.4: 1,707,421 entries)

UniProt Nref (UniRef):
All protein sequences in the Knowledgebase and in 
UniParc useful for sequence similarity searches, 
updated every 2 weeks (12/04, Rel 3.4: 
2,774,459 UniRef100, 1,762,793 UniRef90, 
837,961430 UniRef50) 



UniProt Concepts of Integration 
with other Databases

UniProt Archive (UniParc):
Linked back to source records

UniProt Knowledgebase:
Linked to >60 other databases

UniProt Nref (UniRef):
UniRef clusters link back to Knowledgebase 
and UniParc records in the cluster



UniProt Annotation Concepts
UniProt Archive (UniParc):

No annotation
UniProt Knowledgebase:

Annotated
UniProt Nref (UniRef):

No annotation, just description line of 
Knowledgebase or UniParc master entry in 
the cluster for use in FASTA files





UniParc 3.4. December 2004

4,775,042 unique sequences from 11,095,078  
source records (incl. 1,992,408 dead source 
records)
Source databases are DDBJ/EMBL/GenBank, 
UniProt/Swiss-Prot, UniProt/TrEMBL, PIR-PSD, 
Ensembl, International Protein Index (IPI), PDB, 
RefSeq, FlyBase, WormBase, H-Inv, TROME, 
European Patent Office, United States Patent 
and Trademark Office and Japan Patent Office

























Common problems for UniProt to 
make use of Proteomics data

False peptide and protein IDs 
Use of outdated, redundant and incomplete 
databases, no use of annotated features like 
known variants and PTMs 
Redundant Identifications
IDs based on incomplete data
IDs based on different Organisms 
Blind Trust in DE lines
Lack of Proteomics data repositories or lack of 
collaboration between them







What protein has been identified?

The ID is ambiguous due to matching 
against 

many proteins derived from different 
transcripts from different genes
many proteins derived from different 
transcripts from one gene

The ID is unambiguously pointing to a 
protein derived from a certain transcript of 
a certain gene, but …



Envisaged use of Proteomics data 
by UniProt 

Verification of existence of gene products:
The ability to define the major splice variants (by tissue) will lead 
to more accurate structure/function predictions due to specific 
knowledge of exon/domain structure
Avoid false positive protein entries from ab initio gene 
predictions and spurious ORFs
Identify AA-changing SNPs that are validated through in vivo
conformation at the protein level in primary human tissue

Temporal and spatial information on proteins
Protein-Protein Interactions
Existence and Role of PTMs





Proteomics Standards 
HUPO PSI standards

MI, mzData, mzIdent, 
Without such standards no data harvesting 
possible and no exchange of data between 
repositories

Standards for QA/QC
Generally already well accepted but need 
support by journal and funding agencies to 
speed up implementation and creation of 
repositories



What we need 
Standards for data exchange
Standards for QA/QC
Proteomics repositories (Archives)
Added-value Proteomics databases
Data sharing: Mandatory submission of data

RO1 vs community resources: at publication vs 
prepublication (NIH/WT Fort Lauderdale agreement)

Collaboration on many levels, between
databases (like DDBJ/EMBL/GenBank)
funding agencies, journals, databases and data 
providers to enforce data submission and exchange
vendors, funding agencies, journals, databases and 
data providers to create and enforce standards



Funding

EMBL
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European Commission
NIH
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BBSRC
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IUPHAR
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